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Outline

o Antigen-Antibody detection
 ELISA
» Lateral Flow assay
« Mannan/Galactomannan
* (1,3)-B-D-glucan
o DNA based: PCR, Realtime PCR

o Histopathology: H&E Staining, GMS and

& MMTN



Fungal Identification & Diagnhosi

« Standard method Fungal isolation and c;[glﬂ:i/\/ation

O
o Macro- / Microscopic examination %QQ’
'\/

o Biochemical test (Yeast)

Round cells
Capsule +ve
Urease +ve

*+ Melanin +ve
APIl: Cryptococcus

- NS - N

S G MY M M M a0 B N W

o SETYTEOTE  pumcocones  COa0ueer G0k O Ramizistsy
,‘ N v o & |
5 U0y CELIE
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.gzgg‘z.ml E e‘“ﬂ 100% Cryptococcus neoformans. |
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Aspérgillus fumigatus Cryptococcus neoformans



Laboratory Diagnosis
APPROACH PRO CON IDENTIFICATION LEVEL

1. CLASSICAL
1.1 Direct examination Rapid (1 hr), Experience Q/\ Morphology: Yeast,
- KOH prep., India ink staining low cost ‘], Mold: non septate,
- Calcofluor white staining Q<</ septate:
- - Gram stain, MAFB stain (hyaline/dematiaceous)
1.2 Histopathology Tissue reaction Eé@cQty Tissue reactions
- Wright stain Automate <</ & Morphology
-H & E, PAS, Gram, GMS, etc (8}{0?“
1.3 Culture Low cos O << Time Genus, species??
susce consuming
2. SEROLOGY OI’@ False positive,  Group
2.1 Antigen (cell wall) ?‘ False neg,
- Mannan, GM, BG, Q/Q
2.2 Antibody : Mannan/@ Ag & Ab together Immunocompetent
3. NON - CLASSICAL Q/%\(/ - High sens., Contamination Genus, level, typing
3.1 DNA based QQ‘ spec. , Accurate
- PCR, FISH, gPCR, - Both detection
sequencing, etc. & identification
3.2 Protein based Rapid (30 min) Data based, Genus, species,
high cost developing to detection,




Serology
Cell wall composition VS diagnosis tool

GalXM
C) -Capsule
’h":q.»' Do R,
(b \ ' I;," L4 I‘ .'.\-j
b 10 ) JF Sy
A VLLSE
. CAG ttomannan . “,
m— Melanin Rodlet A LTy, C 1] o i olncan

(no outer s )

~
g {

Mannan

p-1,6-glucan

]
B-1,3-glucan

Chitin

a Candida yeasts Q&eumocystis spp. € Aspergillus d Aspergillus e Cryptococcus f Histoplasma capsulatum
conidium fumigatus and Blastomyces
hyphae dermatitidis

Figure 3 | Fungal cell wall composition and recognition by phagocytes. The cell wall structures of selected fungal cells

Roatla. ... Yoood ofal. . Ly

Erwig et al. Nature Reviews Microbiology. 2016. V14: 163-176



Antigen Detection / Antibody detection

Cryptococcosis

o GXM (Lateral Flow Strip)
Histoplasmosis

o Histoplasma antigen (EIA)
Invasive Candidiasis

o Mannan (ELISA) [&ngi<Mannan
Aspergillosis

o Galactomannan (ELISA)
Fungal infection

o (1,3)-p<D-glucan (Kinetic ELISA)

0 MMTN



Cryptococcosis: Lateral Flow immunoassay

1 ol

L]
INSERT STRIP AS SHOWN

ADD 1 DROP LF SPECIMEN ADD 40 pL PATIENT SPECIMEN POSITIVE  NEGATIVE

DILUENT TO TUBE TO TUBE

WAIT 10 MINUTES

Evaluation of a Newly Developed Lateral Flow Immunoassay for the
Diagnosis of Cryptococcosis

Mark D. Lindsley,? Nanthawan Mekha 2 Henry C. B'—lggett Yupha ‘%urlnthong‘-Rmquqs Autthateinchai, = F'ong;gun
Sawatwong,? Julie R Harris, ' Benjamin J. Park. ! Tom Chiller,! 8. Arunmozhi Balajee B! and Natteewan Poonwan?

Author information & Article notes » Copyright and License information w
Clin Infect Dis. 2011

HIV-positive
patients -
(n=704)

Blood Culture -
(n=325)

CrAg-EIA (serum)
(n=704)

CrAg-LFA (urine)

i (n=13) -
positive for
Negative Cryptococcus — 1 e i -
(n=612) sp. 1neg
/ / \ \ CrAg-LFA (serum)
(n=17) =
CrAg-LFA (serum)  crag-LFA (serum)  CrAg-LFA (urine) 17”; r(:zm‘)
73] (n=91) (n=74) e
2pos (0.54%)  82pos (90.1%) 52 pos (70.3%) AAEEA (heruen)
371neg 9 neg 22 neg (n=17)

16 pos (94.1%)
1neg

mALE to analybe

- colloidal gold Cantral ling

Test lima -
masibs 1|:l nnalrh

XYYW /

Clinival sample
with an alu1r.-

?;_J}r

Sampla ﬂmlll.'ln.rﬂn-- Wicking
paid
v W i
A Vr’_l _ﬂ( o v 77
/ /Q/C)f‘i' / o
|-. "\| ll. l-';-r .. 4
—
Capillary Flow
- o & f i
r y A@J’ /K
o~ A / | :r/f,
4 4 .-"". ‘-_,.-
L4 F

Tesl liné  Conbrod line

[posiiva)  [valid 1=sE)

Capsular antigen : GXM 4 serotypes
Diagnosis from CSF, Serum,
Urine vs Blood culture:
- 92% sensitivity
Urine: LTA vs EIA
- 72% sensitivity
HIV & Non HIV patients
Rapid (15 min.), user friendly,
Point of care assay
Qualitative, Semi-quantitative assay

gz MMTN
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Histoplasmosis: Histoplasma antigen EIA

- serum (92.3% sens.) & urine (100% sens)

1 ] 1‘ ]
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Histoplasmosis Endemic Mycoses Aspergillosis P\iycoplasma Hf%\_llhy §Ebigctt& or

FIG. 2. Sensntivnty in disseminated hlStOplasmOSIS in samples from patients with AIDS and specificity in samples from controls. The antigen
concentration, in nanograms/milliliter, is shown on the vertical axis. The sensitivity in urine was 100%, and in serum it was 92.3%; the specificity T
was 99.0% in controls without fungal infections.

Connolly et al. Clin Vaccine Immunology 2007
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Candidiasis: Mannan

The use of mannan antigen and anti-mannan antibodies in the diagnosis
of invasive candidiasis: recommendations from the Third European
Conference on Infections in Leukemia

Matgorzata Mikulska,®! Thierry Calandra.2 Maurizio Sanguinetti,® Daniel Poulain,* and Claudie Yiscoli®, the Third
European Conference on Infections in Leukemia Group Crit Care. 2010;14(6):R222

* Investigated in 14 studies that comprised 453 patients and 767
controls
o specificity(86%)
o sensitivity (83%)
- C. albicans (80-100%)
- C. tropicalis & C. glabrata (60-75%)
- C. parapsilgsis &C. krusei (40-50%)




Aspergillosis: Galactomannan
« Major component of fungal cell wall especially Aspergillus spp. and
also found in
o Family of Trichocomaceae ie. Penicillium spp., Paecilomyces spp.
o Fusarium spp.
o Histoplasma capsulatum

o Pneumocystis jirovecii

» Platelia Aspergillus EIA

(Bio-Rad, France) A = = -
O SandW|Ch ELISA Cls it nat grantlgggt;:ECIBoxgl Chicrnoasn
+ peroxidase
o Anti-GM monoclonal @
antibody : mAb EB=A2 Rat monoclonal

antibody EBA2

‘r‘ Rr~ V

o FDA approved : as a
diagnostic aids for www.slideplayer.com

invasive aspergillosis (1A)
& MMTN



* Clinical samples interpretation

Recommended Collected samples
cut-off
Index 0.5 « 2 aliquots: same positive sample + 1
Serum sample collected at a different time point
Index 1.0 » 1 single sample

BAL Index 0.5-1.0

2 aliquots of a single BAL fluid.sample

CSF*  Index 0.5-2.0 1 single sample

Sens:

60-80%

85-90%

85-90%

GM: Galactomannan

Spec.

80-95%

90-95%

95-100%

Reference

Marisa 2015
Lamoth 2016

Guo Y L etal. 2010
Zou M et al. 2012

Chong GM et al. 2016

» CSF is validated only for cerebral aspergillosis diagnosis by EORTC-MSG and ECIL so using under

expertise consultation is recommended (Pe Pauw B et al. 2008, Marchetti O et al. 2012)

* CSF has not been approved by FDA yet.

« Two main strategies of use for serum sample:

o Serial collection of samples (2-3 times/week) in high risk patients

o Intensive testing in symptomatic patients

& MMTN



GM detection in other specimens

Ur| ne (Duettmann W et al. Med Mycol 2014)

« Study in 75 proven IA cases underlying hematolggical malignancies
 GM index cut-off : 0.5

o 47.6% Sensitivity

o 86% Specificity

o 24.4 Positive predictive value (PPV)

o 94.5 Negative predictive value (NPV)

Moreover, GM positive also reported in

» Cyst fluids in patients with-polycystic kidney disease
(Miller-Hjelle MA et al. Emerg In#&ct Dis=3997)

« Subphrenic absecessdn-a pediatric patient with proven IA underlying
chronic granulomatous (Verweij PE et al. J ClinMicrobiol 2000)

« Purulent material, study in patients with fungal rhinosinusitis
(Klont RR eyal Clin Infect Dis 2004)

However, the study of GM in other specimen is very limited, using for routine

diagnosis is not recommended.
g MMTN



Il Caution

GM Negative was found in some species of Aspergillus !

Features of selected non-A. fumigatus infections (modified from Lass-Florl et al. J Antimicrob Chemother 2017)

Species

Emericella nidulans

Emericella quadrilineata

Aspergillus calidoustus

Aspergillus terreus
Aspergillus tubingensis

Aspergillus lentulus

Aspergillus alliaceus

Aspergillus carneus
Aspergillus novofumigatus

Aspergillus alabamensis

Aspergillus ustus

Aspergillus felis

Diseases Specific charact\érlstlcs
IA in CGD * More virulent than A. fumigatus ‘],
* Higher mortality C)
* Propensity to spread from the Iurgi@’adjacent structures and to disseminate
* Intrinsic resistance to amphotefig
q o 0 4
IA'in CGD and IA * Resistant to caspofungin? N
IA * Propensity to dissemin ) Q‘
* Intrinsic resistance t
* Intrinsic resistanc ungin?
IA (63%)

« Propensity to %e gé
* Intrinsic resn@ @ mphotericin B
t@ce to azoles
Q§S|ty to disseminate (10%-30%)

0 azoles and echinocandins
nt to amphotericin B

IA, airway colonization e Acqu
and ear infections °Lo

A /\@

1A negative
Q/Q Igh MICs of amphotericin B and caspofungin
1A * GM low positive

* Resistant to azoles
* Resistant to amphotericin B

A 6
@mrway
ce@ ization

A

* Resistant to amphotericin B, azoles and echinocandins
 High MICs against voriconazole and caspofungin

IA, invasive aspergillosis; CGD, chronic granulomatous disease; GM, galactomannan.

ﬁ1rr‘l’w1hﬂ;lllm

DTF& HIR G S TTWORE



Il Caution !! False positive galactomannan test after ice pop ingestion !!

* A42-year-old woman

» Received an HLA-matched hematopoietic stem-cell tran&hant from an
unrelated donor for a myeloproliferative syndrome. QQ/Q

« Serum aspergillus antigen (GM) assessed twg(c/a'W%ekly from the day of
transplantation. e \Lg?‘

« GM index increased to 2.22 and 3.01 Qﬁ(%a({ﬁ/SZ and 34, respectively.

 Severe gastrointestinal GVHD. Q Q<<

» Afebrile with no pulmonary or %ﬁu@mptoms

» CT scans of the lung, bralgk\s Qg‘s and abdomen = normal

* Cultures of sputum sa,Q@esCi negative

 PCR blood for as%gcﬁllus = negative
K

& MMTN
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Guigue et al. The New England Journal of Medicine. 2013
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Voriconazole therapy

-E lce-pop consumption
- —
= 3.0 -
o
E - —
£ 2.0+
&
£ e
£ 10- N’
[P R | | P . Positive threshdld

nl— [ ] _| [ 1 | ‘ | ﬁn%ﬂéelg

0 11 13 18 20 25 27 32 34 37 42 44 47 4@?%2 YSE
Days after Stem-Cell Transplatati
C)V O\

.
x o ’\%@2‘ 3/37 of ice-pop
2 ) N - Positive Penicilium spp.
& - showed positive GM
|- In ice-pop
E o T A4 - Sod. gluconate (Thickener &
g > J ng' stabilizer for water based frozen
g7 R dessert in Europe & US)
8 17

0 Mr. Freeze Disney  Yetigel - ‘ﬁeﬁm WE};E‘FN
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BD: 1,3-B-D-glucan

« Major component of fungal cell wall but less in

o Mucorales ie. Mucor spp., Rhizopus spp.

o Cryptococcus spp. and some other Basidiomycota ie. Malassezia spp.

Commercial e Horseshoe Detection Manufacturer Available

assay crab substrate system cut-off value

; Associated of Cape Cod . US (FDA
Fglngltflluassay Inc., East Falmouth, MA, Limulus Ceolorimetric 60-80 pg/ml  approved in 2003)
(Glucatell) USA polyphemus and Europe
Fungitec-G test  Seikagaku Corporation. Tgchypleus Shrimetric 20 pg/ml Japan
MK (G-MK) Tokyo, Japan) tridentatus

Wako Pure Chemicals

Bzlirlneen Industries Ltd., Osaka, T(_:lchypleus Turbidimetric 11 pg/ml Japan
test Wako Japan tridentatus
gBlﬁfaTnAtFéstt’eta Maruha Nichiro Foods Tachypleus Colorimetric 11 pg/ml Japan
Maruha Inc.Tokyo, Japan tridentatus

* Fungitell assay (€Cape Cod Inc., USA)

o FDA approved as an aid to diagnose deep-seated mycoses and fungimia.

o European medical center : presumptive diagnosis of invasive fungal disease

o The EORTC-MSG panel : included a positive BD test as a microbiological criterion of IFI




Marisa et al. Sem in Res and Critical care Med 2015

Endotoxin

Lysate source; horsashoe crad
Limulus polyphemus

Limus Amebocyte Lysate
(LAL) Pathway
: Synetic peptide @
Clin-ical | N E -== chromogenic % otting Factor G
sp—' ‘\\ E ',u' substrate $ \0 enzyme (activated)
\ 17 ’
A @ AQ E g R S Reaction Assay |

/\ Absorbance
l 405 nm

Q/é substrate

I
Qo

Yellow artificial

o=
substrate \

Microplate‘ L ________________________________________________________________ f

Biological cascade-based assay
Measuring activation of Factor G through horseshoe crab substrates



BD: 1,3-B-D-glucan

* Clinical specimen

Sensitivity Specificity Note
Serum 60-80% 80-95% | ‘F.DA approved
BAL 85-89% 86-95%
CSF 85-90% 95-100%

Unfortunately, BD is not pathogen specific-and €annot differentiate fungal species.

Major limitations : its low specificity and-frequent occurrence of false-positive
reaction

o Non-fungal infection

- Pseudomonas spp. Streptococcus spp.

o Non-infectious disease conditions

— Hemodialysis-with cellulose membranes

Albumin transfusion

- Intravengus/immunoglobulin — Gauze packing of serosal surfaces

— Use of'cellulose filters for
intravenous administration

Intravenous amoxicillin-clavulanate

& MMTN



Sci Trans| Med. 2012 Apr 24;5(182):182ra54. doi: 10.1128/s¢ transimed 3005377
T2 magnetic resonance enables nanoparticle-mediated rapid detection of candidemia in whole

blood.

Neely LA' Audeh M, Phung NA, Min M, Suchocki A, Plourde D, Blanco M, Demas V, Skewis LR, Anagnostou T, Cule,man JdJd, Wellman P, Mylonakis E,
Lowerny TJ. y\

Q

Diagnostic detection method utilizing miniaturized mag resonance technology,

measures how water molecules react in the presenceb@ magnetic fields.

A 7
Aliquot &
~2 mi blood Ale‘ogd ce_ll st Remove hybridize
. andida cell > :
sample PSSR supernatant with

particles

o~ \o

Q‘ N

Target complementary capture probe A v %
N

N

s & G

7
-

Q — i@

Target complememg: capture probe B Add sample DNA target hybridizes to capture probes
(i.e., blood containing forming interparticle linkages. A change in T2
target DNA) is measured as agglomeration ensues.

Moreover, T2MR also can detect the antigen directly from hemoculture.



Antibody Detection

» Usually uses in endemic mycoses: Histoplasmosis, Sporotrichosis,

Coccidioidomycosis etc. in immunocompetent hgsts
o High Specificity
o Sensitivity depends on the phase_ of disease

« But, not useful for opportunistic fungalinfections in immunocompromised hosts

& MMTN
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= 47 years- ol%&nale
= Dx: Sub,%ﬁi’aneous MYyCOSIS

43 years-old, female

Headache, 1 month

Dx: Brain abscess ) Spe@jm@n Tissue
Specimen: Pus @%St for:

O @<< KOH prep. >> Dark septate hyphae
Request for: e S

Q) Culture (24d) >> Non-sporulated

- KOH prep. >>yeast + h
AR =Y ’)@h dark septate hyphae
- Culture >>no fungi@ow%

S
<</°.)
K




Molecular Technology

(genetic-based study / PCR: polymerase chain reaction)

4lh cycle
. . wanted gene ) A ]
PCR : Polymerase Chain Reaction <_<m o = Eeeralopiggy
— Ind eyele =
30 - 40 cycles of 3 steps : = fqi
Isteycle =< — = 35th cyele
tefplate DNA — —
DHLOVOQODEy St il ==
J’ ¢ ‘ ‘ I minut 94 °C o o =<<=
I M I 7= )= <=
| 4 copics fcopies  lhcopies 32 copies 2 =68 hillion copics
| | | | | | | | | {Andy Vierstrace 1999)
Verification of PCR product on
agarose or separide gel
I ¥ %J A@nealmg a

45 seconds 54 °C

forward and reverse
5 primers !!!

Sl

Step3 extension g

2 minutes 72 °C

lkb

ladder

PCR fragments

N only dNTP's

{Andy Viersiracie 1999

ﬁ:rrl’m 1h:}j-|l‘_‘_|mu

Eta TRAINIE G S T TWIRE
,

www.users.ugent.be




Molecular Technology _

Purpose: genotyping A
N

Q
el

| AR

Evolution & Phylogenetic 'de”g/i?a%” & diagnosis
Epidemiology RS {39‘ |
DNA sequence; dw@«t o DNA sequence; indirect
C,O/\0‘< SNPs
@ﬁi@q\ear ribosomal DNA (rDNA)

WS
O

Other gene ie.
Chitin synthase Il

Cytochrome oxidase Il
Tubulin-beta

£ MMTN
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www.cellsandpathogenstudy.html



Nuclear ribosomal DNA

X\
Compose of 0%

@
%
1. 18S rDNA o

2. Large subunit of rDNA (LSU) gb%gs rDNA
3. Internal transcribed spacg{%%éﬁon (ITS: ITS 1 and ITS2)
4. Intergenic spacer reg\@?’l (\I%S)



18S 5.8 r=he 26S 5S 18S
i _D__ ]
$-4 »
ITS1 ITS2 IGS1 IGS2

18S pCRl ITS PCRl PCRl 28S
Sequence Kingdom Genus Species Type
TR |
28S A
T

Localization of universal primer currently used for fungal identification
N arnic

MM

oy TRAINIE G S TTWORE
J.B. Stielow et al. One fungus, which genes? Development and assessment of universal primers for potential secondary fungal Dﬁ'/—\ barcodes
Persoonia. 2015 Dec; 35: 242-263.



DNA
extraction

W

PCR
amplification
and
Sequencing
process

NS
2

IATTGGCAGT

270

N

280

| il

“dk

tllix

CACGCTGG AATAA AGG AAL T CAE‘.'BCCG
3n0

290

il ‘

1000 bp

S00 bp

reGT

i

—

—

310

ﬁ
lm

f
1'L’.

CGTACTGAT

—
| —

CT

(\‘fC?

Primer LRR/LR3

ggaggaaaag
aatttgaadt

tggercttgt
agatgtccca
taagtgggtg
tacagtgatg
tgaaagggaa
ctctacagtt
cactgcttcg
ggcttcggcec

aaaccaacag
ctggcacttt
ctatgtttct
gacctatgta
gtaaattcca
gaaagatgaa
gggcttgaga
taccgggcca
gtagtgtgtt
taggatgttg

ggattgcctt
cagtgtccga
tggaacagaa
aagttccttc
tctaaagcta
aagaactttg
tcagacttgg
gcatcagttt
atagtctttg
gcataatgat

agtagcggcg
gttgtaattt
cgtcacagag
gaagagtcga
aatattggcg
aaaagagagt
tattttgtat
gagcggtagg
tcgatactgce
cttaagtcgc

agtgaagcgg
gaagaaggta
ggtgagaatc
gttgtttggg
agagaccgat
gaaaaagtac
gttactctct
ataagtgcaa
cagcttagac
ccgtcttga

caaaagctca
tctttgggtc
ccgtgcgatg
aatgcagctc
agcgaacaag
gtgaaattgt
cgggggtggc
agaaatgtgg
tgaggactgc

+

test

IMTN

AV COQGY
RITWORE



DNA
extraction

from PUS

PCR
amplification
and
Sequencing
process

NS

Blast to
database

m U_S. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI

BLAST ° » blastn suite Home  RecentResults  Saved Strategies  Help

Standard Nucleotide BLAST

blastn | blastp | blastx | fblastn | thlastx |

Enter Query Sequence BLASTN prog search using a quef. Qe) Resetpage  Bookmark
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &) (L

Or, upload file Litdidantista © ¢ E)
V4

Job Title [ N
Enter a descriptive title for your BLAST search @)
N
LI Align two or more sequences &) C)@ Q~
Choose Search Set @
Database “'Human genomic + transcript '~ Mouse genomic + transcRth ers n%
| Nuclectide collection {nrint) '%v /_| !
Organism = VA N
Optional |:-"—'-' organism name or id—completions will be sugg€sje | Exclude . ®
Enter organism common name, binomial, or tax id. On hown &)
chludle ! Models (XM/XP) Uncultured!enwronm@ mple@ences S aS n C i n n i O V
C https://blast.ncbi.nlm.nih.g
gi"_'“ ‘? ) Sequences from type material O " - " " "
ptional -

. &e \2,\’\ e e—

Sub ed sequence
DataBank

_—

& MMTN
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10/1/2014

NCBV BLAST/ blastn suite/ Formattir
Formatting options
Download

Blast report description

# Reference description Sooee Prgiability Similarity ™ Fragmenks Oraerlap™ Dineciion
1 BAITES8, Cancicda parapesiosis, ML ITE eguence T41 76 a 99787 " - s
Nucleotide Sequence (551 letters f15en
MITESES, Candida parapeiiosis, NEYT: TS sequence
] 741 a S9.TET 1 1m0 e
RID 2RBOMZCKO15 MsSeq il !
Query ID Icl|31225 3 :“;‘mmmmw““m 741.762 0 %9787 1 160 A
Description None =
Molecule type nucleic acid 4 :;1mmmmwmum Wiz 0 TET 1 100 i+
Query Length 551 =
. ) ) 5 :;1mcmmms,mmum 41762 0 wTE 1 100 fs
Distribution of 100 Bl: i
I3 ;ﬁq&:&mmmmmum TA1.762 ] PTET 1 100 s
Color|
<40 40-50
1 100 20

Q,K\' Positive 500 bp
- Candida parapsilosis 99.8% similarity

Description a0 Max Total Query E Ident Accession
— score score cover value
—— | Candida parapsilJsis strain 34094hse 285
ribosomal RAYehe, partial sequence 1018 1018 100% 0.0 100% KJ817164.1
Candidapafapsilosis strain 29936hse 285
— 1018 1018 100% 0.0 100% KJ817153.1
— [10050M3 RNA gene, partial sequence —
Candida parapsilosis sirain 24853hse 285
ribosomal RNA gene, partial sequence 1018 1018 100% 0.0 100% KJ817128.1
—————— Candida parapsilosis strain 2500096400sam
— 285 ribosomal RNA gene, partial 1018 1018 100% 0.0 100% KJB817094.1
sequence
————————— Candida parapsilosis strain 78981hse 285 ... 1018 100% 0.0 100% KIRETe0R 1

ribosomal RNA gene, partial sequence
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Fereydounia khargensis: A new and uncommon opportunistic yeast from Malaysia Q<</

Both cases grew yeas% colonies. Figures 1 and 2 show the macro- and microscopic
examinations. Respilts’from API 20C AUX and VITEK 2 identification system were

Ms Ratna Mohd Tap and Dr Fairuz Amran

Cryptococcus neoformans (98% probability) and Cryptococcus laurentii (89% probability),
MVCOI'OQ'}/ Laboratory respectively@mal anscribed spacer (ITS) and D1/D2 region in large subunit (LSU) of
) i rRNA ge using universal primers and sequenced. Both F. khargensis
Infectious Diseases Research Centre i (ITS) and 100.0 % (LSU) to the reference strain, IBRC-M 30116.

Institute for Medical Research “ , —
Kuala Lumpur, Malaysia ‘

Fereydounia khargensis represents a new lineage in the order Urocystales, subphylﬁp
Ustilaginomycotina. It was first discovered in Iran in 2014:% in 2016, RM Tap

invasive infections caused by F. khargensis in immunocompromised patle aI
which are discussed below.?

Figure 1. F. khargens:s colonies on Sabouraud dextrose agar (SDA) after 48h mcubatlon at 30°C presented
as cream-colored colonies, dry and wrinkled (1a). However, after 72 h of incubation, the colonies started
producing melanin-like pigmentation, which turned even darker after 120 h (1b).

The first case of F. khargensis was from an HIV-positive patie Yas @1 ted because of
episodes of fever associated with chills and rigors for 2 w we pageht was initially
treated with amphotericin B, but the clinical condition mprove. Antifungal
treatment was changed to itraconazole and he wa &rged upon improvement.

The second case was a patient was a hepati arrier with hypertension, diabetes mellitus
and end-stage renal failure on continuous ambulatory peritoneal dialysis (CAPD). He was
admitted because of a dislodged distal connector of his Tenckhoff catheter caused by a fall
in the toilet. After the incident, the dislodged connector was reconnected to the Tenckhoff 20 B
catheter and used for CAPD. Fluconazole was started fOHOWing yeaSt grOWth from the Figure 2. Elongated and irregular shape of F. khargensis yeast cells from 48 hr SDA plate. The length of the
peritoneal fluid. The clinical condition of the patient improved after fluconazole treatment.  cells ranged from 5.63 to 18.34 um. Magnification at x40 (2a) and x100 (2b).
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